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of Zurich University. Scientific men proposed by the 
scientifk council are in the first instance admitted to 

places, and also other investigators of any workins nation its. A branch station is connected with the 
institute and the observatory well equipped and in the 
best ima 'nable situation a t  a hei h t  of 2,500 meters on 

sible by a funicular railway. The publications issued 
having their origin in researches sup orted by t.he funds 

thereto. For the equipment of the institute so far 
55,000 Swisafrancs are available (wherein the value of 
the instruments of the observatory valuated at 80,000 
Swiss francs is not comprised), and the budgets of the 
first year amount to 57,000 Swiss francs. 
On January 3 to 5, 1924, a belated modest inaugura- 

tion took place, in which the Federal, cantonal, and 
communal authorities, representatives of the universities 
of Zurich, Basel, Bern, and of the scientific council 
composed of professors of the Swiss universities and of 
physicians, took an active part. 

b!€uottas%uraigl near Saniaden E 4 ngadine), easily acces- 

of the institute will bear in their tit P e a notice referring 

A METEOROLOOIST AT SEA 

Dr. C. F. Brooks, associate professor of meteorology 
end climatology at  Clark University, Worcester, Mass., 
recently made a vo age to the West Indies for the three- 
fold purpose of (ly obseiving winter weather and its 
effects on the people, (2) obtaining a series of comparu- 
tive surface water temperature and weather observa- 
tions, and (3) determim the best method of making 
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sea surface tem erature 5 o servations. A report of the 
investigation m l  .p appear in a subsequent issue of the 

-Ed. 

SOME NOTES ON T H E  WEATHER, MARCH 21-23, 1924, 
BERMUDA T O  NEW YORK 

By c. F. BROOKS 

The weather on the 21st at Bermuda was ver rainy; 

The first shower marked the 
heavy showeis of rain occurred, especially at a i out 10 
a. m. and 1 to 2 p. m. 

arrival of much warmer, moister air, and the second one 
came just before a very great increase in wind velocit , 
accom anying a shift in direction from SE. to S f . 
For a E out an hour around sunset the sky was clear. 
Then, however, low clouds formed as the wind shifted 
to WSW. A line of clouds marked with moderate to 
brisk showers passed over at about 8:40 p. m. at  the 
time the wind shifted from WSW to W. Thereafter, 
the sky was partly cloudy with alto-cumulus and strato- 
cumulus, the wind jncreasing all the time. Shortly 
before midnight the sky was practically clear. During 
the night, however, there was more c.loudiness and some 
showers. Shortly before 6 a. m., the 22d, there were 
ragged clouds at two or three levels, with patches of 
greenish blue sk here and there, and with a number 

The clouds 
thickened and at 8 presented a rather solid looking wall 
across the northwestern sky. At 8:40 the rain front of 
the main m-ind-shift line reached us, and three-quarters 
of an hour later the wind shifted suddenly from a fresh 
westerly gale to a fresh north-northeasterly one. The 
pressure began to rise rapidly from its low point of about 
29.15 inches, maintained since 2 a. m. In  the latter 
part of the morning the atmospheric pressure in my 
stateroom was varying up and down as much as 0.14 of 
an inch with the movement of the ship. Tlis a pears 
to have been a combination of the change in d i t u d e  
with the passin waves, and also the relative compres- 

remained continuously cloudy with strato- 

noon when the sun began to shine now and then. During 
the early afternoon, though the strato-cumulus clouds 
looked very hea it was not possible to tell whether 
there were any?& showers or not. There waa an 
unceasing rain of salt s ray over the ship all the time, 

Later, as the temperature of the water rose, as we ap- 
proached the center of the Gulf Stream, the sea became 
rougher and showers general. At the time of the highest 
water temperature (71) shortly after 6 p. in. the sea 
was roughest, the propellers of our ship coming out 
with practically every wave, and the cloud cover was 
denser and apparently more rainy. Immediately we 

assed from water at 71 into water of 54 at 7:30 p. m., 
[owever, the sea quieted considerably, and the sky 

The gale continued, however, for some 
ours more. Before sunrise the next morni the weather 

was clear and quiet, though there was stil a moderate 
pound swell to give us a suggestion of the storm we had 
just run out of. 

of showers visib ip e in different directions. 

sion in the vent1 9 ator as the ship rolled from side to side. 

cumulus 9 roni which occasional showers fell till abaut 

with occasional falls o f considerable inasses of water. 

The sk 

. 
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T H E  MOVEMENT OF T H E  CYCLONE OF MARCH 8, 1924, ACROSS TEXAS 

ALFRED J. HENRY, hieteorologist 

[Weather Bureau. Washington, April 17. lSZ4) 

S5f. 51s ( 76 9) 

The t pe of pressure distribution shown in Fi ure 1 

States Weather Bureau; interesting because there is often 
a distinct hiatus in the path of cyclones that pass froni 
the high plateau of New Mexico to the plains of Texas, 
and consequently a certain degree of uncertainty as to 
their future course and development. 

It is a rather remarkable fact that extratropical 
c clones in winter occasionally advance from the Pacific 
atout north latitude 45O to 50' southeastward directly 
to Texas or the lower Mississippi Valley without appar- 
ently losing an{ kinetic energy. The rapidity of move- 
ment leads to t e inference that friction with the exceed- 

is one o 9 particular interest to forecasters of the 6nited 
ingly r ged top0 ra hy of the path followed is absent 

off as it  crosses the mountains. In some way not clearly 
understood, the middle and to arts of bhe whirl con- 

where warm moist currents are found in the levels next 
to the surface. So soon as that region is reached con- 
nection with the surface is again completed and the storm 
pursues its normal course with unabated energy. 
In this particular case (see fig. 1 '> the level of the b& 

rometer in the center of the cyclone is rather low and 

and furt Y er that t % %  e ottoin portion of the whirl is cut 

serve their original energy unti ? %  t ey arrive in the region 

-- - - __ . __- -- . ___ - . .. 

1 For the path of the cyclone h m  ylustrated see track No. IV of chart 11, this R m e w .  
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Qroesbeck,Ter .................................... 
Broken Arrow, Olcla.. ............................. 

the cyclone is flanked on the north and west by much 
her pressure and low temperature. After making v al owance for errors in sea-level barometric reduction 

for elevated plateau stations there remains a rather 
steep barometric gradient for northerly winds in the 
region occupied by the cyclone center; the low surfme 
temperature and tphe absence of moist air in the imme- 

' 1  ' Fret 
31 30 1 96 28 461 (141 m.) 
36 2 . 95 4 765 (238 m.). 

Fm. 1 -Daily weather map 8 a. 111.. i5th meridian lime; shaded ares indicate regions 
of dllrall in 1st 24 hours.' Symbols showlng state of sky at time of ubservntion :IW 
given only for Statlorn within the reglon eorcred by rbe cyclonic storm (the Low) 

diatc front of the cyclone appmently make for an early 
dissolution of the disturbance. A second, and the mure 
likely, alternative is that the cyclone. center will be diu- 
placed far  to the southeast by the inflow of cold northerly 
winds. Any displacement in that direction will bring 

Due West, 8. C .................................... 34 21 82 22 
Hoyal C'enter, Ind ................................. 1 40 53 j 86 28 

no. !2.-Dally weather map, 8 a. m i5th meridian time: shaded areas indicate regiom 
of pred tetion m the lsst 24 bouraythe state of the sky at time of o ~ v a t i o n  is shown 
for sta& k i d  the storm center by t.he shadlng of the small circles; hdf-shaded 
indicatm sky halfcovered. etc. R indicates rain, S snnw falllng at time of o b r -  
vation. 

711 (217 m.). 
736 (224 m.). 

it into regions where the natural ntmosphsric. conditions 
are favorable to the development of cyclones. 

Free-air observations from instruments ca-rried by 
kites are available from several stations wxthin the 
probable path of the cyclone in question. The geo- 
graphic coordinates of the stations are shown the 
exhibit below: 

. .. - .. .. . . . .  .... ..... 

Statlon I N. iat. j w. long. I Aitltude 

... .- . .  - ... - __ .... . . . . . . . . . . . . . .  ._ ............ - ... ._ 

I have assembled in Table 1 such free-air observations 
as were obtained on March 8-9, when the cyclone in 

Texas and other regiom 
Rain had set in at. Dallas, Taylor, and Yan Aiitonio, 
Tex., and snow was fallin in eastern Colorado, south- 

Missouri. 
The free-air obac.rvcctioirs.-Fronl Table 1 it will be 

noted that surface winds in Oklahomtl, and Tesas were 
from m i  easterly quarter and shallow mcI that at both 
Groesbeck and Broken Arrow they turned through S. 
t.0 SSW. or SW. The top of the Groesbeck flight was 
reached a t  2,255 m. and the wind at  that level 'was 
from the SW. The flioht a t  Broken Arrow reached an 
altitude of 3,590 In. &ere il SSW. wind prevailed. On 
March 9 after the cyclone had passed to the eastward 
N. and NW. winds prevded up to the highest pointss 
reached by the kites at hot.11 stations. 

eastern Wyoming, :tnd loca k y in Nebraska., Kansas, and 

r ,  1 ABLE I.-Free-cnir oh8c!r~~utiot18 

lhlt.ituilc in iuaters ahow u1. s. 1.; temprraturr In drg. r.1 
GKOESBECK. 'I'EY. 

- ......................... 

. _- - . .. - . .  - . 
I 

-2.u j -5.3 ............. 
-1ai ..................... 
SSE. I R. ............. 
m. I ....... ! _ _ _ _  ......... 1 ! 

.. - 1 .  _- 

. . . . . . .  ... . .  . .- .... .... . . .  ..... 

...... 

... 

1 8t. cu from SW. throughout night' base ut 1.70U ni. at IO a. m.: rain at end of flight. 
: Ci. ; i d  A. cii. west at,lginniug. hanging to 10 1. ru. SW. ut end of flight. 
3 10 A. st.  WSW. at lweinnina. changina to I .4. st.  WSW.. 4 A .  (11. SW.. and 4 Sl. d .  

4 Snow dUrhK fliglil. 
bt end. 

The free-air temperatures on the Sth, when the cyclone 
center was about 800 miles distant, are shown for the 
several levels reached by the kites. At Groesbeck on 
the Sth there was a small inversion of temperature a t  
500 m.; above that level, although the winds were south- 
erly, the temperature steadily decreased. The lapse rate 
was clearly less than the dry adiabatic. On the 9th the 
winds were NNW. except that at  the top of the fight 
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a W. wind prevailed. This NNW. wind was consider 
ably stratsed as regards temperature, there being a cold 
stratum at 750 m. (- 4.0' C.) above which tem erature 

a rather sharp fall as the wind backed to W. 
At Broken Arrow on the 8th the winds up to 3,000 m. 

conform both as to direction and clockwise turning with 
those of Groesbeck. On the succeeding day they were 
more northerly than at Groesbeck. 

The temperature of the free air 'at Broken -brow on 
the 8th shows a weak minimum at the 500 m. level, and 
a distinct rise from that level to a maximum at 1,250 ni.; 
thence to the top of the flight the temperature fell 
13.3' C. in 2,250 m.-a not unusual fall in temperature- 
in southerly winds. On the following da with northerly 

expected, although the difl'erence at the 3,000-m. level 
was but 4.5' C. 

On March 9 (see fig. 2) the center of the c clone WIS 
apparently off the mouth of t.he Mississi pi, a3i though its 

mg of New Orleans, La. It is evizent that, there was 
not a movement of translation from New 3fesic.o on tlie 
8th to the Gulf of Mexico on the gth, but rat.lier t,liat 
a new cyclone developed in t.he southern end of the 
barometric trough that is present in Figure 1, puralleling 
the Rio Grande Valley. (See 6he isobar of 39.SO i n c h . )  

Consider now the obseil-at.ions niade a t  Due West, 
S. C., which on tlie 9th was in relatively tlie same posi- 
tion with respect to the c d o n e  cent,cr as Groesbeek and 

winds at due West were from an easterly quarter wit,h 
the same clockwise turning through S. to SW. as obta.ined 
at the two stations first cliscussed. The high clouds at. 
this station, as also in Texas find Oklahoma, were moving 
from a southerly quarter. 

A small inversion of temperature is apparent at Due 
West between surface and 750 In. and a steady decrease 
from that level to the top of the fi.glit. The clecrmse 
between 3,000 and 3,500 in. as the winds shift from SSE. 
to S. is ratsher pronounced. 

The precipitation a t  lE0y:tl Center, Intl., owing to t'lie 
high latitude of t,he station, was in the form o€ SIIOW 
rather than rain. Easterly winds with a snowst.omi 
prevailed at that station and the flight was not a high one. 
The clockwise shift of the v,-in~l ait Royal Cent.er sug- 

ests that at  taliat, stat,ion, tilt,hou4 a.t a reat dist,iLncr 
from the cyclone center tlie win& a t  higfer elevnt,ions 
than those recorded must hare been from R southrlj- 
quarter. 

.The baronwtric situatioii 011 the 8th. a.nd 9th cotnptrr.ed.- - 
The outstanding feature of t,tie iiiap of the 8th (fig. 1) 
is the ridge of high pressure that estends from Claiiadti 
southeastward to Florida and tlie accompanying thrust 
of cold northwest winds. This ridge lying athwart the 
path of the New Mexico cyclone threat,ens the exist.ence 
of the latter. A parent'ly, liowmer, the danger to tlir 

high ressure but in the more direct and vigorous tfhust 

Mexico by the morning of the 9th. The situation is now 
completely changed and t,he condit.ions for very wnerous 
and widespread precipitatiou in t,he great centra7 valleys 
and Atlantic Coast States are almost i d d ,  viz, a trough 
of low pressure between two ridges of high pressure. 
From its position on the 5th the cyclone advanced 
northeastward, reaching the Delaware Capes on the 
11th as a circular depression with central pressure of 

rose to a maximum of 2.8' C. at 2,000 m.; then P allowed 

winds the ab column was uniformly col LT er, as would bc! 

position is dependent upon the sinele f >aronieter reacl- 

Broken Arrow were on t h e previous day. The free-a.ir 

(See footnotes of Table 1.) 

New Mexico cyc P one was not in the eastern ridwe of 

of co P d northerly air in its rear which reached the Gulf of 

29.00 inches. Heavy snow for t,he season fell in the 
Middle Atlantic and New England States. 

The dat,a here presented, and other evidence of a similar 
characker, seem to indicate that for the continent of 
North America, at  least, the southerly winds on the front 
of the cyclone, generally much stratified as to tempera- 
ture, and the northerly winds in it.s rear, less stratified 
than those first mentioned, are the two most impressive 
phenomena in connection with cyclonic activity. These 
two major currents are not to be considered as opposing 
currents, but rather as currents one of which regularly 
si1 lants tlie other in ractically the same levels. 

warm-cold is short, H. day or so, and it evidently bears a 
direct relation to the cycle, cyclone-anticyclone, which of 
coiirsc varies with the season and the latitude. 

Each system of warm southerly winds must, of course, 
have two border zones, one on t,he left, and one on the 
riglit, as one faces toward tlie south. The movement of 
the n.ir in the vertical on the right niargin is pretty clearly 
c?st.ablishcd as an underrunning of the warm by the cold 
northerly current,. The movement in the vertical on the 
left margin is not so clearly indicated: in the o inion of 
the writer t-he locus of cyclonic activity will B e found 
newer the left margin than the ri ht. 

In some respects these two win d systems, 2% conceived 
by the \vrit.er, are similar to the warm and cold currents 
postulated by t,he Norwegian school of meteorologists, 
tilt,hough the details differ in several articulaxs. The 
enerous cooperation of the derologica P Division of the 

%ureau in the preparation of this paper is gratefully 
acknowledged. 

6 % ~  time required F or tlie completion of the cycle 

.5-5-/. 5-78. + ( 77.- 
T H E  SLEET, GLAZE, SNOW, AND WINDSTORM IN 

By W. P. STEWART, Meteorologist 

(Weather Bureau, Milwaukee, Wls.. March 29. lea)  

WISCONSIN, FEBRUARY 3-6, 1934 

This storm occurred in connection with a marked 
area of low pressure which cmiie u the Mississippi Valley 
on February 3 and 4 and asseBslowly northeastward 

Southern and emtern Wisconsin were within the area of 
precipit.ation from Februar 3 until the morning of the 
7th, and during that erioi heavy snows occurred over 

Lake Michigan. At, Milwaukee the heaviest 24-hour 
snowfdl of record, 30.3 inc.hes, occurred on the 4th-5tl1, 
and the total fall in the storin was 22 inches. 
t.owoc there was 25.5 inches, at  Sheboygan 18 inches, at  
Port Washington 16 inches, at  Ilacine 17 inches, at  
Sturgeon Bay 15 inches, and over a large part of central 
and southern Wisconsin the fall was from 10 to 12 
inches. 

There was a high east and northeast wind on the 3d, 
4th, and 5t.11, and the snow drifted bad1 . Railway and 
interurban traffic was delayed 1 to 3 ;Y ays. The most 
serious interruption to train service occurred in the 
t,errit.ory north of Milwaukee, on the routes along the 
lake shore and in the vicinity of Fond du Lac and Osh- 
kosh, where the schedules were interru ted from the 
night of the 4th unt,il the afternoon o P the 6 t h  and 
service was not fully restored 'until the 8th. Between 
Milwaukee and Chicago the service was interrupted 
from 9 p. m. the 4th until the afternoon of the 5th. 

There were many miles of snowdrifts 8 to 12 feet hi h 
and highway traffic was blocked generally throughout t%e 

over Illinois, Indiana, and B I ichigan on the 5th and 6th. 

the greater part of t Ri s section. It was heaviest near 

-4t Mani- * 


